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Regional Freedom of Information Officer
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5 Post Office Square, Suite 100

Boston, MA 02109-3912

E-mail: rlfoia@epa.gov

RE: Freedom of Information Act Request for Records Associated with June 21, 2013
Meeting with EPA, NHDES, and the Great Bay Municipal Coalition

To Whom This May Concern:

This is a request for public records pursuant to the Freedom of Information Act (“FOIA”), 5
U.S.C. § 552, as implemented by the Environmental Protection Agency (“EPA”) at 40 C.F.R.
Part 2. This request is submitted by Hall & Associates on behalf of the Great Bay Municipal
Coalition (“the Coalition”). For purposes of this request, the definition of “records” includes, but
is not limited to, documents, letters, memoranda, notes, and e-mail messages sent by EPA
personnel from EPA accounts and any private accounts regarding EPA matters.

On June 21, 2013, representatives from the Coalition, EPA Region 1 (“R1”), and New
Hampshire Department of Environmental Services (“NHDES”) meet in Boston to discuss the
updated peer review pertaining to the NHDES document entitled “Numeric Nutrient Criteria for
the Great Bay Estuary” (“2009 Criteria Document”). During the meeting, EPA made a statement
that it had not seen any information that shows that its reliance on the 2009 Criteria document to
develop nutrient limitations for the Great Bay estuary was in error. The Coalition had sought
input from numerous local and national experts regarding the technical sufficiency of the 2009
Criteria document and sought EPA’s consideration of this information. We provided EPA with
two documents relevant to assessing the validity of DES’ approach to nutrient criteria derivation
for the Great Bay estuary: (1) an analyses by Dr. Steven C. Chapra, Ph.D., F.ASCE (Attachment
A) whom EPA recognizes as an national nutrient expert and (2) letters to/from Dr. Richard
Langan and Dr. Stephen H. Jones (Attachment B) who are professors at the University of New


http://www.hall-associates.com/
mailto:prosenman@hall-associates.com

Hampshire and participated on the PREP Technical Advisory Committee and TAC panel that
peer reviewed the 2009 Criteria document.

EPA has been in possession of Dr. Chapra’s Affidavit and Drs. Langan and Jones letter since
March 7, 2013. Those documents indicate major flaws in the methods and scientific conclusions
underlying the 2009 Criteria Document. Please provide any records regarding EPA’s
review/assessment of positions, scientific conclusions, or factual statements regarding Dr.
Chapra’s assessment and/or Drs. Langan and Jones letter.

Please contact the undersigned if the associated search and duplication costs are anticipated to
exceed $250.00. Please duplicate the records that are responsive to this request and send them to
the undersigned at the above address. If any responsive records are withheld based upon any
asserted privilege, please identify the basis for the non-disclosure. Moreover, to the extent EPA
asserts that a document, or portions thereof, is privileged, the Agency is still responsible for
producing the non-privileged portions of that document. If you have any questions regarding
this request, please do not hesitate to contact this office so as to ensure that agency resources are
conserved and only the necessary documents are reproduced.

Sincerely,

/s/ John C. Hall
JOHN C. HALL
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BEFORE THE ENVIRONMENTAL APPEALS BOARD
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C.

In re:

Town of Newmarket

NPDES APPEAL No. 12-05
NPDES Permit No. NH0100196

Declaration of Steven C. Chapra, Ph.D., F.ASCE'

Assessment of Whether the Department of Environmental Service’s Approach to
Nutrient Criteria Derivation for the Great Bay Estuary Used Reliable, Scientifically
Defensible Methods to Derive Numeric Nutrient Criteria

Executive Summary

This document provides an expert review of the New Hampshire Department of
Environmental Services (DES) approach to nutrient criteria development for the Great
Bay Estuary. The methodologies under review are those presented in the document
entitled “Numeric Nutrient Criteria for the Great Bay Estuary” (2009). My analysis is
specifically directed at addressing whether the Division’s use (and EPA’s acceptance) of
the “stressor-response” methodology in that document to derive the recommended
nutrient criteria for total nitrogen employed scientifically defensible methods and whether
those methods, as applied, are consistent with generally accepted scientific norms
applicable to the use of such statistical methods. Upon review, it is my opinion that the
DES criteria document did not use scientifically defensible methods and it failed to apply
stressor-response methods in a manner accepted by the scientific community. The
methods applied are, in fact, grossly incorrect, internally inconsistent and have produced
results that bear no reasonable relationship to reality. Consequently, the analysis was
fundamentally flawed and the proposed TN criterion of 0.3 mg/l is not demonstrated to
be either necessary or appropriate to protect aquatic resources in the Estuary.

! Professor and Berger Chair in Computing and Engineering; Civil and Environmental Engineering
Department; Tufts University; Medford, MA 02155



Assessment of whether the 2009 Numeric Nutrient Criteria document employed
scientifically defensible methods in criteria derivation

The DES numeric criteria document (hereafter, the “Criteria Document™) was completed
in June 2009 and relied extensively on simple linear regression analyses (1) to show
nitrogen was causing certain adverse system responses and (2) to select the level of
nitrogen that would control and eliminate those adverse responses. The adverse
responses of concern were (1) low dissolved oxygen (D.O.) occurring in the tidal rivers
and (2) poor water column transparency caused by excessive algal (phytoplankton)
growth. The document also included limited references to excessive macroalgae growth
for Great Bay proper, but this concern did not control the derivation of the recommended
TN criteria for either the tidal rivers or the bay systems.

Figure 2 from the Criteria Document, presented below, indicates the scope of the
monitoring program used to supply the data in the regression analyses. The various
locations are physically very heterogeneous and include near ocean bays, tidal straights,
inland bays, and tidal rivers.

Figure 2: Trend Mounitoring Stations for Water Qnality in the Great Bay Evtwary
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Data from these various locations throughout the estuary, representing dramatically
different physical habitats and hydrodynamic conditions, were averaged for use in
subsequent regression analyses. Charts were prepared claiming to demonstrate how key
nutrient concentrations and response variables (e.g., chlorophyll a, transparency) changed

2 Numeric Nutrient Criteria for the Great Bay Estuary. New Hampshire Department of Environmental
Services. June 2009.



through the system as a function of each other. Figure 8 from the Criteria Document
illustrates monthly changes in inorganic nitrogen levels for a tidal river (Station GRBCL,;
Squamscott River), an inland bay (Station BRBAP; Great Bay-Adams Point), and the
mouth of the estuary (Station BRBCML). The figure shows that inorganic nitrogen
concentrations are significantly higher in the tidal river and decrease towards the mouth
of the estuary. This decrease generally aligns with the average salinity at each station.

Figure %: Semienal Partern for Discolved Imorganic Nitrogen at Trend Ststions with Differsnt
Salinitier
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Figure 13 from the Criteria Document illustrates the long term algal levels at various sites
within the estuary, while Figure 16 illustrates monthly changes in median chlorophyll-a
in a tidal river (Squamscott), Great Bay, and at the mouth. The long term average algal
levels are higher in certain tidal rivers (e.g., Squamscott) but lower as one proceeds into
waters with greater flushing characteristics (Great Bay and the Piscataqua River). It
should be noted that the algal levels occurring throughout the system are, on average,
generally quite low. Even in the higher detention time areas of Great Bay, the average
concentration is only about 3 ng/l while in areas of very high tidal exchange (Piscataqua
River) the average concentration ranges from 1-2 pg/l. This low level of primary
productivity indicates that this system is not conducive to producing significant algal
growth as a result of current nutrient inputs. >

* For example, a 100 pgN/L level of dissolved inorganic nitrogen in Great Bay has the potential to grow
about 30 pg/L chlorophyll-a. This is an absolute upper limit as is borne out by the fact that the median algal
growth in Great Bay is one tenth of this potential. This indicates that other factors (i.e., water column
transparency, detention time, nutrient recycle, etc.) are controlling the amount of plant growth that occurs.
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TFigure L3: 90" Percentile Concentration: of Chlorophail-a i Regien: of the Great Bay Extuan
Calcunlated from Samples Collected in All Seazons in 2600-2008
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Fizure 16: Seazonal Patierns of Chlerophyll-a at Trend Mondtoring Stations with Different Salinities
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The DES considered this information and concluded that the observed algal chlorophyll-a
was in response to the spatial pattern of nitrogen. DES then prepared a regression
analyse relating the 90" percentile chlorophyll-a concentration to total nitrogen (Figure
17 from the Criteria Document). It then claimed that this regression proves that primary
productivity (as indicated by phytoplankton blooms) is associated with the concentration
of nitrogen. *

4 This conclusion was directly at odds with the 2013 State of the Estuaries report that confirmed algal
levels in the system have not materially changed over a 30 year period despite wide fluctuations in
available inorganic nitrogen. This would only occur if TN was NOT the factor presently limiting algal
growth in this system.



Figure 17: Reladonthip hetween Nitregen and Chlevophyli-a Concentration: at Trend Stadon:
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This regression does not provide any of the “proof” claimed by DES, and as discussed
below, has gross methodological flaws. For a regression analysis to be scientifically
defensible, confounding factors that influence the response variable (chlorophyll-a) must
be controlled so that the stressor variable (total nitrogen) is the only factor (or at least the
primary factor) influencing the response. DES did not considered any confounding
factors when it prepared this simple regression. Consequently, all that can be determined
from this analysis 1s that chlorophyll-a levels and total nitrogen levels co-vary. Such
omission of confounding factors leads to what are formally called in the statistics
literature “spurious correlations.””

If the data are re-plotted and classified according to biotype it is readily apparent that the
observed light attenuation response reflects the hydrologic conditions of the monitoring
station. The apparent relationship between light attenuation and TN is an artifact caused
by the concurrent decrease in TN concentration caused by dilution with the tides.
Virtually all of the regression evaluations presented in the Criteria Document plot data
from highly different systems (riverine, bay, ocean) without accounting for the many
factors that make these systems respond differently. Such evaluations are not
scientifically defensible, are not accepted within the scientific community and yield

unreliable results.

5 Pearl, J. 2000. Causality: Models, Reasoning and Inference, Cambridge University Press.
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Dissolved Oxygen Impact Analyses

The Criteria Document presented several simple regressions relating dissolved oxygen
levels to chlorophyll-a concentration (Figure 26) and total nitrogen (Figure 29). In Figure
206, the minimum and maximum reported dissolved oxygen concentrations are plotted
against the 90" percentile concentration of chlorophyll-a in the various Assessment
Zones of the estuary. The Criteria Document claims that these regressions clearly show
both a decrease in the minimum D.O. and an increase in the maximum D.O. with
increasing chlorophyll-a.® This regression evaluation is unreliable for several reasons.
First, as with other graphs, it combines results from hydrologically distinct areas, which
has no basis in proper ecological data assessment. Many factors influence D.O. and it is
certain that these factors are not uniform among all of the assessment zones and seasonal
data (e.g., temperature, salinity, time of sampling). Secondly, the supposed influence of
algal level on minimum D.O. yields a very flat response, confirming that nutrients cannot
be the primary factor influencing the response. Consequently, nutrient control cannot
materially improve water quality with regard to attainment of the D.O. criterion. Finally,
Figure 26 implies that the diurnal range in D.O. varies from 7 — 12 mg/L for chlorophyll-
aranging from 2 — 17 pg/L. Modeling estimates using well calibrated models predict a
diurnal D.O. range of only 1 — 3 mg/L for such a narrow range of algal growth.
Consequently, some other unconsidered factors must contribute significantly to the
observed results, not TN.

% It is not apparent that this graph is even plotting the D.O. condition occurring when the 90™ percentile
chlorophyll-a concentrations occurs. If this is not the case, the entire relationship is a statistical fabrication
based on unrelated information.



Fizure 26: Relationthip between DH:solved Oxveen and Chlorophvil-a in Azzessment Zone:
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Figure 29 presents minimum dissolved oxygen at the Trend Stations in relation to median
total nitrogen. This type of analysis has no basis in the literature or any published
method of acceptable DO impact assessment. TN does not have a direct effect on
dissolved oxygen and attempting to relate these two parameters is not accepted within the
scientific community. Rather, DES must first show the relationship between TN and
chlorophyll-a and then show the relationship between chlorophyll-a and D.O. If this is
done by comparing Figure 17 and Figure 26, it shows a very minor influence of TN on
minimum D.O. However, the regression in Figure 29 suggests a very significant
influence of total nitrogen on minimum D.O. This discrepancy is a clear indication that
these regression analysis are producing diametrically opposed results.
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Figure 39 from the Criteria Document presents a regression of the measured light
attenuation coefficient versus median total nitrogen at the Trend Stations. Based on this
regression analysis, and targeting light penetration depth to support eelgrass populations,
DES established a TN criterion of 0.3 mg/L. As with the other regressions, light
attenuation is influenced by many other factors (e.g., color, turbidity) that were not



considered when the data for all the Trend Stations were pooled to develop the
regression. As a result, the analysis is not scientifically defensible. However, other data
are available to confirm that this regression is only an artifact of the analysis. The data
presented in Figure 13 show that median algal levels vary from about 1 — 7 pg/L through
the system. These concentrations cannot physically cause the change in transparency
suggested in Figure 39. Moreover, an independent study on the factors influencing
transparency determined that chlorophyll-a is only a minor factor. (Morrison et al. 2008)
Therefore, TN cannot cause the change in transparency presented in Figure 39.

Figure 39: Reladon:kip between Light dttenuation Coeflicient and Tetal Nitrogen at Trend Station:
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The fundamental errors common to all of these analyses are:

1. The analyses combine data sets from greatly different physical settings; this is a
simply not acceptable.

2. The predicted impacts from algal growth on transparency and DO are physically
impossible, but that reality was not recognized by the document author.

3. None of the co-varying or confounding factors that must be considered to allow
such regression analyses to produce reliable results were conducted.

4. The results are directly at odds with published State of the Estuary reports and
tributary assessments confirming that TN has not caused material changes in algal
growth nor is it controlling minimum DO, verifying these analyses have no
connection to reality in this system.

The Criteria Document discusses the work of Morrison et al., 2008 (at 61) which
confirmed that algal growth was a minor component affecting system transparency — as
would be expected given the low algal growth in the system. That analysis confirmed that
color from the tidal rivers was the main factor limiting light throughout the system.

Color is NOT a factor influenced by the total nitrogen inputs to the system but is a natural
condition occurring in certain watersheds throughout the country. The steady
improvement in transparency through this system is most readily explained by dilution of
color inputs from the tidal rivers — not any TN influence on excessive algal growth.



Likewise, with respect to system D.O., the Criteria Document (at 51) indicates that low
D.O. in the Lamprey River is documented to be caused by the system hydrodynamics.
However, this factor is nowhere assessed in any of the D.O.-related evaluations. Thus, it
is clear that the report’s conclusions based on these graphs are not scientifically
defensible and fail to conform to even basic principles of environmental data analysis
(i.e., to draw inferences from ecological responses to pollutants (such as nutrients), causal
relationships and confounding factors must be identified and controlled in the
assessment). This is a strict requirement to ensure that the analysis does not become
confounded by factors unrelated to the variable of concern.’

Where complex and second order effects are involved, which may be controlled by a host
of factors unrelated to nutrients (such as transparency and dissolved oxygen), the analysis
must account for the other factors to demonstrate that the parameter of concern (in this
case nutrients) is the parameter controlling the system response. No treatise accepts the
position that it is proper to plot TN or chlorophyll a versus an instream D.O.
concentration or measurement of transparency to demonstrate a scientifically defensible
causal relationship. D.O., in particular, 1s easily affected by a dozen chemical, physical
and biological factors that interact to cause a particular response.® Algal growth may
affect dissolved oxygen via two routes: (1) diurnal changes due to plant photosynthesis
and respiration and (2) creation of additional oxygen demand through cell death (e.g.,
sediment oxygen demand or “SOD”). However, neither of these factors are assessed. At
a minimum, measurements of SOD could have confirmed whether algal growth is having
any significant effect on this component. Likewise, transparency is controlled by four
main factors: water, color, non-algal turbidity, and algal growth. There is no direct
relationship between TN and transparency. Any regression showing such a relationship
must first demonstrate the connection between transparency and chlorophyll-a, but no
such relationship was provided in the Criteria Document.

Unless this is confirmed and quantified, the other factors known to be changing between
the locations due to system hydrodynamics and differing external inputs could
completely explain these graphs.” Such a sub-system response analysis would have
provided the necessary level of confirmation that reducing TN levels will have a

" It is a basic principle of environmental assessment and water quality criteria development that tests and
evaluations are run under stable (steady state) conditions to ensure that the effect of the parameter of
concern, and not some other changing variable, is occurring. The graph present a vision of “single
parameter ecology” which 1s a uniformly rejected theory of data and ecological impact assessment.

® Thomann, R.V., Mueller, J. A. 1987. Principles of Surface Water Quality Modeling and Control. Harper-
Collins; Chapra, S.C. 1997, Surface Water Quality Modeling, McGraw-Hill.

? HydroQual (2012) demonstrated that algal levels in the Squamscott River were heavily influenced by the
discharge of algae from the Exeter lagoon system. The average impact on algal levels was approximately 6
ug/l. Since these algae do not grow in the system, it was totally inappropriate to plot data from the
Squamscott River along with other tidal river algal levels and attribute those changes to TN inputs. As
shown in Figure 16 (average monthly chlorophyll a levels for three system locations) the average algal in
the Squamscott River (at Chapman’s landing) ranges from 10- 14 ug/l June to September. Approximately
50% of this algal growth appears to be an artifact of the Exeter discharge. Eliminating this artifact would
have resulted in a graph demonstrating little difference in algal growth between this tidal river and Adams
Point in Great Bay. This would likely have had an even greater impact on Figure 17 given the importance
of the Squamscott River data to the regression line.



demonstrable benefit to improving D.O. and transparency. At this point, the only thing
that this analysis demonstrates is that as one moves from the tidal rivers to the ocean,
minimum D.O. levels increase and transparency improves. That is a thoroughly
unremarkable finding that would apply to almost any estuarine system since transparency
is typically better and D.O. concentrations less variable in the ocean but poorer (often
naturally) in the tidal rivers due to marsh and other watershed/system hydrodynamic
influences.

In summary the analysis presented in the document entitled “Numeric Nuirient Criteria
Jor the Great Bay Estuary” (2009) are (1) not based on methods generally accepted by
the scientific community, (2) are contrary to the methods published in dozens of treatises
on this topic (3) utilize obviously incorrect and physically impossible relationships
attributed to algal growth and nitrogen influences and (4) are so thoroughly confounded
and unexplained as to render them worthless for the purposes of numeric nutrient criteria
development.

Acceptable Scientific Methods Governing Use and Application of Stressor-Response
Methodologies

The following provides additional information regarding the degree of analysis necessary
to allow this type of “stressor-response” assessment to be considered scientifically
defensible and useful in nutrient criteria development.

The proper use of statistical methods to develop scientifically defensible nutrient criteria
has been a highly controversial subject. In 2008, EPA began to apply regression analyses
in an effort to set nutrient endpoints for use in TMDLs in lieu of site-specific modeling
evaluations. At that time, I participated in an effort to get these methods reviewed by
EPA’s Science Advisory Board.

In August 2009, EPA released a draft Guidance document on use of the “stressor —
response” approach to derive numeric nutrient criteria that recommended simply plotting
the nutrient level versus various ecological endpoints (e.g., macroinvertebrate indices)
under the assumption that the nutrients present in the water column were the cause of the
change in the response variable (e.g., invertebrate index).'” The fundamental scientific
error impacting the validity and scientific reliability of this approach was that it
presumed, rather than demonstrated “cause and effect.” It is widely understood in the
scientific community that response variables such as invertebrate indices and chlorophyll
a level are impacted by a broad range of factors that may co-vary with nutrient levels.
Moreover, as nutrients themselves are not toxics, one would, in general, need to first
demonstrate that the nutrient level caused some change in plant growth that then caused a
change in habitat and other water quality factors. This fact is reflected in an example
“mechanisms” diagram contained in EPA’s final stressor-response guidance, below.,

10 Empirical Approaches for Nutrient Criteria Derivation (Science Advisory Board Review Draft)
USEPA August 17, 2009,

10
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Due to the numerous technical concerns voiced over developing nutrient criteria using
these simplified methods, EPA used its Science Advisory Board (SAB) to conduct an
independent peer review in September 2009 (three months after the 2009 Numeric
Nutrient Criteria document was finalized by New Hampshire DES). Expert’s from across
the country were brought together to hear testimony and review the validity of EPA’s
approach. The SAB review clearly determined that the use of these methods for nutrient
criteria development were not “scientifically defensible” unless major revisions and
restrictions were incorporated to ensure that the statistical relationships reasonably
reflected what was actually occurring in the receiving water.'" In any event, the SAB
determined that EPA’s recommended approach to employing various simplified
regression approaches to predict complex ecological response to nutrients were not
scientifically defensible for a series of reasons including:

e The methods do not demonstrate “cause and effect”;

e The methods failed to consider confounding and co-varying factors such as
habitat and physical/chemical differences independently affecting the response
variables;

e The methods failed to address first-order impacts (plant growth) that must precede
any more complex impacts; and

e The statistical methods, by themselves, do not verify that the changes in condition

11 SAB Ecological Processes and Effects Committee, April 27, 2010 Final - Review of Empirical
Approaches for Nutrient Criteria Derivation.

11



are biologically significant.

In response to these criticisms, EPA significantly revised the draft stressor-response
document and republished the methods in November 2010.'* That document largely
reflected the technical recommendations of the Science Advisory Board. Most
importantly, EPA’s final document specified that the methods would only be considered
sufficient if data are available on “causal variables, response variables and confounding
factors” (EPA Guidance @ 4). Absent such information, a “scientifically defensible’
relationship generally cannot be developed. Ensuring that data are properly “classified”
is a key factor for ensuring the evaluated relationship reflects nutrient impacts and is not
unduly impacted by other changing ecological (confounding or co-varying) conditions
(EPA Guidance @ 55, 56) Consequently, EPA notes that “many confounding factors
must be considered when estimating the effects of nitrogen/phosphorus on a measure of
aquatic life in streams (e.g., macroinvertebrate index).” (EPA Guidance @ 11) This
concept applies also to endpoints such as D.O. and transparency that are not directly
influenced by nutrients. Consequently, EPA includes extensive discussion on the
importance of properly conducting the “confounding factors™ analysis and further
indicates that when parameters co-vary (such as nutrients, color, turbidity, solids, algal
levels) it 1s critical to determine which parameter is actually controlling the response
variable. (EPA Guidance @) 26-29).

The following quotes from EPA’s guidance document further illustrate the methodology
that must be used and factors that must be considered to ensure a “stressor-response”
assessment is scientifically defensible:

Recommendations from 2010 USEPA Stressor-Response Guidance

Need to ensure Data Evaluation is Only Conducted for Similar Ecological
Settings

[I]n the first step of the analysis, classification, the analyst attempts to control for
the possible effects of other environmental variables by identifying classes of
waterbodies that have similar characteristics and are expected to have similar
stressor-response relationships. Classifications for a stressor-response analysis
are typically based on statistical analysis; however, existing classes can be used as
a starting point. The most widely used existing classification for analyses of
nutrient data are the fourteen national nutrient ecoregions.

(EPA Stressor-Response Guidance at 32)

Classifying data is a key step in analyses of stressor-response relationships
because the expected responses of aquatic ecosystems to increased N and P can
vary substantially across different sites.

(EPA Stressor-Response Guidance at 55)

12 Using Stressor response Relationships to Derive Numeric Nutrient Criteria, USEPA November 2010,
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The first step for classifying data is to identify variables to include in the analysis
that will help improve the accuracy and precision of estimated stressor-response
relationships.

ok ok ok

[E]xploratory data analysis can indicate other variables that should be included in
the classification analysis. In particular, other variables that are strongly
correlated with the stressor variable or with the response variable should be
evaluated for inclusion in classification analysis.

(EPA Stressor-Response Guidance at 56 — 57)
The Impact of Confounding and Co-varying Factors Must be Assessed

[M]any confounding variables must be considered when estimating the effects of
nitrogen/phosphorus pollution on a measure of aquatic life in streams (e.g., a
macroinvertebrate index).

(EPA Stressor-Response Guidance'? at 1)

[W]hen the effects of a possible confounder are not controlled, the relationship
estimated between the nutrient variable and the response variable may partially
reflect the unmodeled effect of the confounding variable.

(EPA Stressor-Response Guidance at 65)

The possible influences of confounding factors are the main determinants of
whether a statistical relationship estimated between two variables is a sufficiently
accurate representation of the true underlying relationship between the two
variables. ...

Before finalizing candidate criteria based on stressor-response relationships, one
should systematically evaluate the scientific defensibility of the estimated
relationships and the criteria derived from those relationships. More specifically,
one should consider whether estimated relationships accurately represent known
relationships between stressors and responses and whether estimated relationships
are precise enough to inform decisions.

(EPA Stressor-Response Guidance at 65)

Beyond the possible effects of confounding variables, one should also consider
whether assumptions inherent in the chosen statistical model are supported by the
data.

(EPA Stressor-Response Guidance at 67)

The 2009 Numeric Nutrient Criteria document clearly did not meet any of these pre-
requisites for applying simple linear regression analysis in the development of numeric

"> EPA. November 2010. Using Stressor-response Relationships to Derive Numeric Nutrient Criteria.
EPA-820-5-10-001.



nutrient criteria. The findings presented in the Criteria Document are based on
procedures that the SAB rejected, which is not surprising given the timing of its
development (pre SAB).

A cursory review of the 2009 Numeric Nutrient Criteria Document confirms that is did not
rely on accepted, scientifically defensible methods. The evaluation errors were extensive and
included virtually every major factor that EPA has identified in its final Stressor-Response
guidance document, including:

e Combining data from different biotypes that affect D.O. and transparency;

e Failing to consider co-varying pollutants and parameters;

e TFailing to evaluate key confounding factors;

e Presuming that the pollutant was the cause of the changing system response
parameter when the available data confirmed it was not; and,

e Failing to assess the accuracy and reliability of the suggested relationships based on
data and studies from specific areas within the Great Bay system.

Is the Department’s use of simplified regression methods scientifically defensible
and consistent with accepted scientific methods?

The short answer 1s clearly - no. The key to the proper/defensible use of the stressor-
response methods lies in addressing the factors that could otherwise explain the
relationship being assessed. Since both DO and transparency are affected by numerous
ecological, chemical and biological factors, any valid defensible assessnient must
reasonably account for these factors, prior to reaching any conclusion that nutrients are
the primary cause of changing transparency and D.O. in this system. Both the SAB and
EPA itself have identified the prerequisites that must be met to utilize these methods to
produce reliable and scientifically defensible results. The Department has plainly failed
to address the confounding factors and similar system prerequisites and has simply
ignored other admonitions contained in the SAB report and the applicable federal
guidance regarding proper use of this method.

Moreover, as an expert in the field of environmental impacts and effects analysis, I am
aware of no treatise that would support the position that an acceptable analysis may plot
data from multiple habitat types with major hydrologic difference on the same graph in
assessing complex ecological phenomena. Consequently, the estuary-wide nutrient
criteria generated by using the approach described in the Department’s technical report is
not scientifically reliable, not scientifically defensible, not a method generally accepted
within the scientific community and has produced a result that is, consequently,
demonstrably incorrect.
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I swear that the forgoing statements are true to the best of my knowledge.

/Z/////

= e
Steven C. Chapfa, Ph.D., F.ASCE

STATE OF Massaciosems

COUNTY OF Mw»pre el

Signed and sworn to before me on this &’% ul day of February, 2013 by
Steven C. Chapra.

A —
#
Notary Public
My Commission Expires: Afva wef- 10208

(Notary Seal)
& NANDI P. BYNOE

$ Notary Public
? Commonwealth of Massachusetts

My Commission Expires
August 10, 2018

Notarized this Day, 27 FeR 2013
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CITY OF PORTSMOUTH

Municipal Complex
1 Junkins Avenue
Portsmouth, New Hampshire 03801
(603) 610-7200
Fax (603) 427-1526

Eric A. Spear
Mayor

January 1, 2013

Jonathan Pennock, Ph.D.

Direction, UNH Marine Program & NH Sea Grant College Program
President, Sea Grant Association

University of New Hampshire

102 Chase Ocean Engineering Laboratory

24 Colovos Road

Durham, NH 03824

Richard Langan, Ph.D.

Director, Coastal and Ocean Technology Programs {Atlantic Marine Aquaculture Center,
Cooperative Institute for Coastal and Estuarine Environmental Technology, NERRS Science
Collaborative)

University of New Hampshire

Coastal and Ocean Technology Programs

Gregg Hall, 35 Colovos Road

Durham, NH 03824

Stephen H. Jones, Ph.D.

Research Associate Professor, Department of Natural Resources & the Environment
UNH Marine Program, Center for Marine Biology

University of New Hampshire

Jackson Estuarine Laboratory

85 Adams Point Road

Durham, NH 03824

Re: Request for Input on Results of Prior Research Conducted to Evaluate Nutrient
Impacts on Great Bay Estuary

Dear Drs. Pennock, Langan and Jones:

I am writing this letter on behalf of the Cities of Dover, Rochester and Portsmouth, Our
communities (as well as the smaller towns throughout the Great Bay watershed) are in desperate
need of an objective scientific assessment on the degree to which nutrient loadings have been
demonstrated to be the cause of eelgrass population changes and reduced DO in the Great Bay
system. As you are aware, EPA has proposed extremely restrictive total nitrogen (TN) reduction
requirements for both the Newmarket and Exeter wastewater facilities and plans to impose



similar requirements on other facilities throughout the system. In addition, EPA has specified
that unless non-point sources of TN are greatly reduced, EPA will likely impose effluent limits
on wastewater discharges in the range of 0.3 mg/l TN, which 1s beyond the capability of any
available technology to achieve. Financing the type of improvements being mandated by EPA
will likely approach or exceed a billion dollars, causing serious financial harm to the
communities which are impacted by these costs for decades to come and preclude expenditure of
municipal resources on other necessary projects (schools, hospitals, welfare services, technical
research, etc.). As an alternative, our communities have supported a proactive approach to (1)
ensure TN levels are controlled to prevent future increases, (2) conduct necessary research on
system needs, and (3) implement other ecologically beneficial projects via adaptive management.
EPA, however, has thoroughly rejected this concept focusing solely on stringent TN reduction
measures as the solution to protecting system ecology.

EPA’s regulatory decisions are premised on a number of scientific findings that the Agency
claims to be demonstrated by the data and studies developed for the Great Bay estuary. The
Jackson Laboratory and UNH were involved in the vast majority of the studies referenced by
EPA. The EPA claims include the following:

¢ Data from the Estuary confirm that TN increases caused a significant increase in
phytoplankton growth impairing water column transparency throughout the system.

o Studies demonstrated that water column transparency decreases related to TN induced
algal growth caused the major reduction in eelgrass acres that occurred between 2006-
2008.

» Studies confirmed that low DO occurring in the Lamprey and Squamscott River was
caused by excessive algal growth.

¢ Studies demonstrate that eelgrass populations in the system are suffering from nitrate
“toxicity”.

» Macroalgae growth has been confirmed to be a major cause of changing eelgrass
populations in Great Bay.

e Studies demonstrated that the floods occurring in 2006 were not the primary cause of
celgrass losses occurring in the system shortly thereafter.

Our communities are keenly interested in protecting the resources of Great Bay and supporting
research necessary to ensure future generations will enjoy the same benefits. We understand that
there are a wide range of important ecological factors that need to be evaluated and addressed to
protect the system’s ecology (e.g., oyster restoration, shoreline protection, marsh restoration,
etc.). However, EPA’s single minded focus on TN reduction will preclude all future investments
in such research and restoration efforts as all available resources for decades to come will be
committed to the “EPA TN solution.” Thus, we are at a crossroads and we need to know
whether the claims being made by EPA are reasonably supported by research conducted for this
system.

You are three of the most knowledgeable and objective individuals regarding Great Bay research
and studies — you have participated on the PREP Technical Advisory Committee and participated
in many studies on the key tidal rivers and bay areas EPA is referencing. Attached is a short list
of questions regarding the data and research that has been conducted for this system. Your
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prompt and concise response to these questions would be most appreciated and should help to
ensure that future investments in protecting the system are properly directed. Thank you in
advance for your assistance, it is most appreciated.

Th e D

Eric Spear, Mayor Dean Trefetheh, Mayor T.I. Jéan, Mayor
City of Portsmouth City of Dover City of Rochester

Attachment



Questions on Prior Research Findings for Great Bay Estuary

Please provide answers to the following question; if you have specific knowledge of the data and
studies conducted for the Estuary regarding the topic of concern, please generally identify the
information source (e.g., PREP water quality database, State of the Estuary Report , study for a
particular area). The answers should avoid speculation and only present positions that represent
your personal knowledge of data and research for this system. If there are specific research
needs to resolve the question please let us know the type of research that needs to be funded.

Transparency-related issues

1. Has data collected for the estuary confirmed that changing TN levels have caused an
increase in phytoplankton growth, significantly lowering water column transparency in
Great Bay, Little Bay or the Piscataqua River?

2. Have studies determined the degree to which phytoplankton growth impacts transparency
in this system and that it is a significant factor presently limiting eelgrass growth? Do
these studies indicate that reducing TN levels is likely to result in a significant
improvement in water column transparency for either Great Bay or the tidal rivers?

3. Do studies or available data confirm that water column transparency is a primary factor
presently limiting eelgrass growth and restoration in Great Bay, Little Bay and/or the
Lower Piscataqua River?

4. Have studies determined that the significant eelgrass declines which occurred systemwide
in 2006 were not due to the impacts of excessive rainfall occurring that year but were
caused by TN related impacts due to excessive nuisance algal growth?

Nitrate Toxicity

5. Have studies for the Great Bay system demonstrated that eelgrass populations are being
adversely impacted by nitrate toxicity and that was a factor in the significant eelgrass
decline that occurred systemwide in 20067

DO Impacts
6. Have studies in either the Squamscott or Lamprey Rivers confirmed that algal growth in
those rivers is the major cause of the periodic low DO observe in those rivers?

Macroalgae Impacts

7. Have studies of Great Bay demonstrated that increased macroalgae growth is the primary
rcason for decreases in eelgrass populations in that water body and that reduction in TN
levels will abate such excessive plant growth?

8. Is significant macroalgae growth occurring in the tidal rivers and if so, does it present a
significant obstacle to allowing eelgrass restoration in the tidal rivers?



UNIVERSITY of NEW HAMPSHIRE

February 19, 2013
Eric Spear, Mayor
City of Portsmouth

Dean Trefethen, Mayor
City of Dover

T.J. Jean, Mayor
City of Rochester

Dear Mayors Spear, Trefethen, and Jean;

We are writing to you in response to your request for input on research and monitoring in the Great Bay
Estuary. Please accept our apologies for taking so long to respond. As University of New Hampshire
professors, we feel it is part of our mission to provide technical information to citizens and municipal
officials in cases where we have the knowledge and expertise to do s0. In your letter, you cite claims
attributed to the USEPA regarding conditions and cause and effect scenarios in the estuary. We are
curious how these claims were expressed by EPA and would be interested in seeing the original
documents from which they were excerpted if you are wiling to share them.

Regarding the questions you have posed, first of all, we were either principal investigators on studies that
pertain to your questions, or have been involved in written review studies or lengthy discussions of all
studies as part of PREP TAC and other meetings. Secondly, because of the way your questions are
worded and your request that they focus solely on studies that have been conducted in ‘this system, e.g.,
the Great Bay Estuary, the answers for most of the questions would be “no” with some qualifiers for a
few of them. This is a function of two facts, the first of which is that most data used to frame our
understanding of how nutrient dynamics in the estuary works and what causes changes in water quality
conditions are generated by monitoring programs. The purpose of monitoring programs is generally to
assess the status, and when extended over time and space, the trends for whatever is of concern and is
being measured. Data generated from this framework are not designed to answer questions of cause and
effect, source identification and other ‘why’ and ‘how’ questions; these require specific studies designed
to answer them or to address hypotheses. The second fact is that there have been few or no published
studies designed to answer these questions.

The comments below have been generated from our collective memory, or a quick reference to existing
studies. We will not respond to these questions in depth because it would take significant time and effort
to provide more thorough answers.

Transparency-related issues:

#1-NO

There are several aspects to this question that are assumptions not necessarily backed up by any available
data, including ‘increase in phytoplankton growth’, and ‘lowering water column transparency...’, let
alone the relationship between TN, chlorophyll a and transparency measures. The only measures of
phytoplankton growth that we are aware of are the respiration measures conducted in the Squamscott
River in 2011 as part of the Coalition-funded study; otherwise, phytoplankton population dynamics are
inferred from chlorophyll a data collected as part of monitoring studies, that include a few more detailed
studies like the early studies conducted by Langan as part of the early NERR monitoring program during
phytoplankton blooms in Great Bay and the various spatially-intensive DO-water quality studies



conducted by Pennock (Lamprey), Jones (Squamscott & Lamprey), and the 2011 Coalition study in the
Squamscott River that included measures of chiorophyll a. Otherwise, there are no places where we are
aware of documented increasing phytoplankton populations, and in many areas chlorophyll & remains
present at relatively [ow levels. Many areas of the estuary are turbid due to CDOM and suspended
sediments, the latter is largely a function of re-suspension events caused by wind and waves at ow tide
across the shallow areas of the estuary and by relatively rare large scale runoff events. As for changing
TN levels, even at Adams Point there has been little change since the late-1980’s, and a review of the
NHEP Technical Characterization Report (Jones 2000), authored by ALL JEL scientists, N levels in GBE
tributaries (Oyster, Lamprey, Bellamy) were lower during the 1990’s than during the late 1970s.

#2-There are two questions here; YES, to the first part (a) and NO to the second part (b).

a) YES. The study by Morrison et al. found phytoplankton/chlorophyll a concentration-related
contribution to transparency limitation in Great Bay to be 12% (Great Bay buoy) of the total limitation
from all factors; CDOM, water and suspended sediments were the major factors. The study did not
include eelgrass growth measures. There was one verbalized interpretation of this finding at a TAC
meeting where Morrison presented the results of his study that was not backed up by any analysis, yet it
was accepted by some as feasible and promulgated thereafter, that even this relatively small influence
was, “...enough to limit eelgrass growth...”

b) NO. Given the small degree to which phytoplankton contributes to transparency limitation, reductions
in TN were not discussed in this report. TN reductions would not appear to provide much in the way of
improving transparency through this mechanism, although no study has been conducted to address this.
Given the large reserve of TN in sediments and its efflux during warm months to the water column,
reducing TN loading may not have much influence on TN levels in the estuary for quite some time. What
the study did state in the Executive Summary was that “...it would be predicted that water clarity in Great
Bay, Little Bay and the Lower Piscataqua River was sufficient for eelgrass growth. Absence of eelgrass

from any one of these areas is suggestive of factors other than water clarity controlling eelgrass
distribution”.

#3-NO & YES

We believe the habitat restoration document (O’Dell et al.) suggested that eelgrass restoration in a few of
the rivers (Squamscott) is not feasible in part by poor transparency, although we’d have to go back and
look at that. As well, it is well established that eelgrass will not grow in water that is too deep, so
transparency becomes a factor limiting it’s establishment and growth at lower depths within the estuary.
For areas where it is and has been present, i.e., some of the shallow areas of the estuary, transparency has
not, to our knowledge, been demonstrated as a primary factor limiting growth; myriad other factors have

been cited as being primary limiting factors. Also see previous answer for a direct response to this
question.

#4-NO
We have not seen any analysis, or even a comprehensive consideration of all of these factors that would
enable discerning the relative influence of each on what happened to eelgrass in 2006. Emerging research

on sediment re-suspension in Great Bay suggest extreme runoff events, like what happened during 2006,
cause highly significant sediment re-suspension.

Nitrate toxicity:
#5: NO

No studies on nitrate toxicity in eelgrass in the GBE have been conducted, and we are not aware of any
study showing this was a factor in 2006. This seems to be highly speculative, especially because nitrate
levels did not change that drastically in 2006 compared to other years.

Dissolved oxygen impacts:

#6: NO

This question is a bit strange in that algal growth assumes photosynthesis and under these conditions DO
is increased; at night algae respire and take up oxygen and can cause lower DO levels to occur. A 2005
study by Jones in the Squamscott River was designed to capture this latter condition by conducting river
length surveys early in the momning under tidal conditions that were most frequently associated with



lower DO levels. That study and a similar one (Jones 2007) did not reveal any extensive low (<5 mg/L)
levels, and low DO levels that did occur were not correlated with chlorophyll a levels.

Macroalgae impacts:

#7: a qualified “NO”

Most studies addressing the decline of eelgrass list an array of factors affecting eelgrass populations in
Great Bay. There are sparse data on macroalgae biomass trends, the little available data, along with many
anecdotal accounts, suggest increases have occurred, although it is also well accepted that macroalgal
blooms are ephemeral and unpredictable. There was a study that mapped eelgrass and macroalgae (Pe’eri
et al. 2008) that left many suggestions for future studies but few conclusions from their actual study, and
no conclusions of cause and effect. One weakness of their project was there was no ground-truthing of
eelgrass at the time of the study. Given the accepted concept of how ephemeral macroalgal mats are in the
estuary, this was acknowledged to be a significant factor that should be required in any new studies. No
studies have demonstrated mechanisms for macroalgae growth causing decreases in eelgrass populations.

#3: NO

Not much data are available on this, though many people weigh in with anecdotal input that this may be
happening. Our personal observations are that there has been an increased presence of macroalgae in
intertidal and shallow subtidal areas of tidal rivers where water salinity is high enough, but its occurrence
is ephemeral and not consistent over time, within seasons and between years. How this would affect
establishment of eelgrass in the rivers is not something anyone has studied, to our knowledge.

In closing and with regards to your suggestion that we comment about types of research that need to be
funded to answer these questions, please realize that in a climate of limited resources, these issues are
among many that should be investigated through funded research to provide answers for critical problems
in the NH Seacoast. The best next step in terms of prioritization of research and monitoring efforts should
be in the context of all critical issues, to enable synergistic studies that can address multiple issues and
thus leverage limited resources in the most efficient way possible. There are always new research efforts
underway, including some addressing questions related to nutrient dynamics in the estuary.

Sincerely,

e

Richard Langan, Ph.D. )

Director, Coastal and Ocean Technology Programs

Gregg Halli, Suite

University of Ng
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Dr. Stephen H. Jones
Research Associate Professor of Marine Biology and Natural Resources

Assistant Director for Research, NH Sea Grant College Program

University of New Hampshire

Dept. of Natural Resources and the Environment & Jackson Estuarine Laboratory

Jackson Estuarine Laboratory

85 Adams Point Road Durham, New Hampshire 03824-3427 603-862-2175 603-862-1101 fax
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